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Lowell Peltier

Epicyclic Motion Around a Guiding Center

For Keplerian disks
epicyclic frequency = Keplerian frequency

𝜅 = ΩK

Density Wave, Lindblad Resonance

Circular orbit

Eccentric orbit

• Guiding center

• Epicyclic motion

Resonance



Density Waves are Launched at Lindblad Resonance Locations
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Planet potential at r = 1

Waves launched at m = 4 inner Lindblad 
Resonance

What happens to the waves after launch?
• Radial direction: Propagate at sound 

speed
• Azimuthal direction: Carried away by 

the background Keplerian shear

Bae & Zhu 2018

r = rL(m=4)



Density Waves are Launched at Lindblad Resonance Locations
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Bae & Zhu 2018

=

Constructive interference of all the m-th waves launched at Lindblad resonances à Spiral density wave


